Distribution of intracellular free calcium in quiescent BALB/c 3T3 cells stimulated by platelet-derived growth factor.
A digital imaging microscope and fluorescent Ca(2+)-sensitive probe (Fura 2) were used to study the spatial location and time course of increases in free intracellular calcium (Cai) induced by platelet-derived growth factor (PDGF). Microinjection of Fura 2 acid avoided problems of incomplete deesterification of Fura 2-acetoxymethyl ester (Fura 2/AM) and dye localization in cellular organelles. PDGF stimulated a rapid increase in Cai (up to 8-fold increase) in both the nucleus and the cytoplasm in approximately half of the quiescent BALB/c 3T3 cells. Cai changes were both spatially and temporally heterogeneous, the latter including both transient (1-2 min) and prolonged increases (greater than 5 min) in the same cell. PDGF stimulated mitogenesis and Cai increases in approximately the same percentage of cells. Moreover, large intracellular concentrations of a Ca2+ buffer (Quin 2) inhibited both Cai increases and mitogenesis stimulated by PDGF. Thus, Ca2+ increases in the nuclear and/or cytosolic compartments appear to be required for the stimulation of mitogenesis by polypeptide growth factors such as PDGF.